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ABSTRACT

There are three menhaden in the Gulf of Mexico. Brevoortia patronus ranges around the
northern Gulf from Brazos Santiago, Texas, to Tampa Bay, Florida, and supports a large
commercial fishery centered in the area of greatest abundance, the Louisiana coast. The fish
erows up in estuarine areas and ranges into fresh water at smaller sizes. It ranges into pure
sea water and as far offshore as 25 miles. The greatest depth at which it has been taken is 20
fathoms. Brevoortia gunteri and B. smithi are fine-scaled species that live in the western and
eastern Gulf, respectively. {The latter species is also found in the Atlantic.) Both enter fresh
waters at small sizes. The greatest depth at which they have been taken is 8 fathoms, and the
affshore salinity limit is unknown. The known range of B. gunteri exiends from Chandeleur
Sound, east of the Mississippi River, around the shores of the western Gulf to Campeche,
Mexico. It is not often caught in the eastern part of its range, and the greatest abundance
seems 1o be in the western Gulf. The known range of B. smitht is extended from Cedar Keys,
Florida, to Chandeleur Sound, Louisiana, where all three species of Gulf menhaden come
together. B. smithi ranges also southward to the Caloosahatchee River, Florida. Brevoortia
gunteri and B. peironus have been recorded in the Laguna Madre of Texas at salinities of
60 per mille. Brevoortia gunteri and B. smithi apparently grow to considerably larger size
than B. patronus, but they are much less abundant and are not important in the commercial

ficshery.

INTRODUCTION

The menhaden fishery of the Gulf and
Atlantic coasts of the United States exceeded
2 billion pounds production in 1956 and
1959. It is the only fishery in North America
that ever yielded such a high catch. Men-
haden are also of general ecological import-
ance because of their vast numbers. Several
years before the Gulf menhaden fishery ap-
proached present produclion levels, Brevoortia
patronus Goode was ranked among the three
most abundant fishes of large species mass 1n
the northern Gulf waters (Gunter, 1941). The
present account summarizes records on the
distribution of menhaden in the Gulf of
Mexico and gives certain new information.

Brevoortia patronus Goode, 1870
Goode (1879) stated that the first Gulf

menhaden received by the National Museum
were collected in west Florida in 1864, and
he quoted a lighthouse keeper who had seen
vast quantities of the fish in the Matagorda
Bay (Texas) region in 1872. Before the
above account was published Goode (1873)
described the common Gulf species,
Brevoortia patronus. The valid part of his

1This work was carried out in connection with
Contract No. 14-19-008-9335, Bureau of Commercial
Fisheries, U, S, Fish and Wildlife Service.

description (see B. gunteri below) was based
on specimens from Brazos Santiago, Texas,
at the southern end of the Lazuna Madre,
near the Mexican border, which remain the
southwesternmost known.

Hildebrand (1948) stated that no speci-
mens of B. patronus were available from east
or south of Apalachicola in the eastern Gulf,
but he called attention to the record of
Henshall (1894) from Tampa. Henshall’s rec-
ord is questionable because it could have
involved B. smithi, now known from that
area. Briggs (1958) seems to have accepted
Henshall’s record, for he gave the southern
range of B. patronus on the Florida coast
as Tampa. The listing of B. patronus among
the fishes washed up on the beach at Fort
Mvers Beach, Florida, after a red tide in
1947 (Gunter et al., 1948), was also possibly
erroneous. Until quite recently, there was no
dependable record of B. patronus south of
Cedar Keys in the eastern Gulf. Suttkus
(1958) examined two specimens from Cedar
Keys. Springer and Woodburn (1960) re-
ported several specimens of B. patronus from
the Tampa Bay area, the largest one of
which was 135 millimeters in standard length.
Gunter and Gordon E. Hall have recently
taken voung fish from the Caloosahatchee
River, extending the known range southward

about 30 miles.
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Various workers have shown that B. pai-
ronus 18 quite common in Inshore waters,

both in the bays and shallow Gulf. Gunter
(1936, 1938a, b), Suttkus (1956), and
Gunter and Shell (1958) have indicated con-
siderable abundance of B. patronus in shal-
low Louisiana waters: Reid (1955a, b; 1936,
1957) and Simmons (1957) have given sim-
ilar information for Texas waters. These ob-
servations also demonstrate that young men-
haden are raised in the bays, sometimes in
waters ol very low salinities. Gunter and
Shell took small B. patronus in Grand Lake,
Louisiana, where the salinity varied from 0.10
to 0.19 parts per thousand, a level which is
considered to be in the fresh-water range.

Gunter (1956) and Briggs (1938) listed B.

patronus as euryhaline.

The common Guif men]laden is a shallow-
water fish, but information on its offshore

range is limited. Hildebrand (1954) wrote
that shrimp trawlers sometimes encountered
menhaden in such numbers that the trawls
burst from weight of the fish. He took 14 B.
patronus 1n one trawl haul at 17 fathoms
oft St. Joseph Island, Texas, and one fish at
18 tfathoms off Corpus Christi Pass. Salinities
were not determined but presumably the fish
were in pure sea water. Simmons (1957)
noted that B. patronus was commonly taken
in waters of salinity up to 60 parts per
thousand in the hypersaline Laguna Madre
of Texas. There are, however, no published
records of salinity determinations in the open
Gulf to prove that B. patronus enters undi-
luted sea water. Christmas, Gunter, and
Whatley® recorded salinities at 87 sets of
menhaden purse seiners, mostly in Louisiana
around the mouth of the Mississippi River,
with a few in Mississippi and Alabama wa-
ters. Sevenly percent of the 2 million pounds
of menhaden caught were in waters ranging
from 5 to 24 parts per thousand; the highest
salinity recorded for any catch was 31.6.

On January 7, 1959, the senior author
caught one menhaden in a surface gill net
25 miles south of Petit Bois Island, Alabama,
where the water was slightly over 19.8 fath-
oms deep. On February 21, 1959, C. E. Daw-
son, of the Gulf Coast Research Laboratory
stafl, took one Brevoortia patronus, 87 milli-
meters long, in a trawl at a depth of 20
fathoms, 18 miles south of Grand Isle, Loui-

“Christmas, J. Y., G. Gunter, and E. C. Whatley.
Manuscript, A study of fishes caught around the
mouth of the Mississippi River and in Mississippi
Sound in menhaden purse seines.
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siana. The bottom salinity was 30.2 per mille.

On December 11, 1959, U. S, Fish and Wild-
life Service biologists aboard the M/V Ore-
gon caught three B. patronus at two Guilf
stations, 2094 and 2695, in midwater trawls
where the total depths ranged from 40 to
55 fathoms. On December 10, at station 2693,
where the depth was 35 fathoms, another
specimen was taken by dip net at the surface.
These fish ranged from 153 to 199 millimeters
in fork length. The locations are approxi-
mately 25 nautical miles east of the nearest
land, the Pass 3 la Loutre mouth of the
Mississippi River.

Biologists have not studied variations in
abundance of Gulf menhaden, but there are
other avenues of information. The spread of
menhaden plants along the Gulf coast is from
Port Arthur, Texas, to Pascagoula, Missis-
sippi, with intermediate locations at Cameron
and Empire, Louisiana. These locations are
all within working distance of the rich,
estuarine waters of the Louisiana coast, and

the menhaden crews fish these waters most
heavily.

The U. S. Fish and Wildlife Service re-
cords fluctuations in annual production of
fishing areas. Mr. Hermes Hague of the
Statistical Section has determined the source
of Mississippi menhaden landings by the
interview method. His records show that from
1954 to 1958, inclusive, Louislana waters
produced almost 70 percent of the menhaden
landed in Mississippi. Interviews® with Texas
menhaden plant operators indicated that they
were of the opinion that over the past 5 years
Louisiana waters yielded about 60 percent
of the menhaden landed in Texas. Louisiana
plants handle the major part of the annual
menhaden catch and almost all of it comes
from their own waters (Table 1). From
1954 to 1958, inclusive, about 86 percent of
the average annual 450-million-pound catch
came from Louisiana waters.

Brevoortia gunteri Hildebrand, 1948
Hildebrand (1948) described this small-

scaled menhaden from specimens taken in
Texas waters and “one half-grown specimen
from the vicinity of Grand Isle, La.”” He gave
the range of B. guniert as Grand Isle, Louil-
siana, to the mouth of the Rio Grande, Texas.
The Rio Grande records were based on

*Conducted by Hermes Hague of the U, S. Fish
and Wildlife Service,
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TasLE 1.—Menhaden landings o} the Gulf states for
the vears 1954-1958, and estimated catches from
Louisiana waters landed in other states!

[Thousands of pounds]

Catch Percentage
Area Tatal from from
landings Louisiana Loulsiana
Louwisiana. ... ... ... 1,293,554 1,293,554 100 .0
Mississippm. .. ... ... G4H, 630 451,117 (9 .G
Texas. .. .......... 297.1622 187,207 6. 02
Florida,. . ... ....... 11,084 0 0.0
Gulf...............| 2,247,430 1,931,968 86,0

ICompiled from interviews by Hermes Hague; Fishery
Statistics of the United States, 1954 to 1857 (U, 5. I"ish and
Wildlife Service Statistical Digests 41-44) and Gulf Fisheries
19488 (U. 8, Tish and Wildlife Service C.F.5. Nao. 2165).

Estimates.

Goode’s (1878) paratypes of B. paironus
which Hildebrand (1948) found. Goode in-
cluded two species. The fish from the mouth
of the Rio Grande were really B. gunteri.

Hildebrand (1955) reported B. guntert
from the Gulf of Campeche west of Punta
Morros, Mexico, thereby extending the range
of the species, as well as the genus, far to
the southward in the Gulf. Suttkus (1958)
suggested that H. Hiidebrand’s specimens
may have been B. smithi rather than B. gun-
teri. Hildebrand, however, noted among other
things the shape of the ventral fins of the
eight specimens reported from Campeche, a
reliable distinguishing character, and the re-
port of B. gunieri from Campeche is doubt-
less correct. Hildebrand (p. 200) wused the
phrase “. . . the discovery of this species
off the coast of Tamaulipas and Campeche
by the present writer . . .”, but made no
further mention ot B. guntert oft Tamaulipas
in his 1955 paper nor in a previous one
(Hildebrand, 1954) which described trawl
catches off Tamaulipas. Later Hildebrand
(1958) listed B. guntert as rare in the Laguna
Madre de Tamaulipas, and stated the fish was
seen in the catch of a commercial fisherman
at Boca Ciega, just south of the Rio Grande.

In May 1956, H. H. Hildebrand loaned to
Edgar Arnold, of the Fish and Wildlife Serv-
ice, a specimen of B. gunteri, 24 centimeters
long, from Vera Cruz.

Caldwell’s (1934) record of B. gunter:
from Way Key (Cedar Keys), Florida, actu-
ally depended on a specimen of B. smith:
(Suttkus, 1958), and the known eastern limit
of B. gunteri remains at Grand Isle, Louisi-
ana, as stated by Hildebrand (19483). Very
few specimens of B. gunteri have been re-
ported from the eastern part of iis range.

S. F. Hildebrand listed specimens from Gal-
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veston and Grand Isle, the latter being the
only record from Louisiana. Suttkus (1958)
expressed the opinion that B. gunier: did
not extend east of Grand Isle.

James Cating and William Haskell, of the
Pascagoula Laboratory of the U. S. Fish and
Wildlife Service, gave us several fine-scaled
menhaden, which were taken by trawlers
that brought mixed catches of “industrial”
fishes to cat-food plants in Pascagoula (Table
2). Three specimens of B. gunteri came from
the Grand Isle region and 24 came from off
the mouth of Grand Bayou Pass which leads
into Bastian Bay. The latter locality is west
of the Mississippi River and about 15 miles
east of Grand Isle. One specimen, taken near

the Chandeleur Islands in Chandeleur Sound

TaBLE 2.—Dates, depths, and fishing areas of trawi-
caught menhaden lended at Pascagoula, Mississippi

Number
Depth of
(fathoms)|[specimens

Date T.ocation

Brevoorla

purntert
7-21-59
7-30-59

3-17-59

Gulf of Mexico off
Grand Isle, louisiana 6 2
Gulf off Barataria
Pass, Louisiana 7 1
Gulf off Grand Bayou
Pass into Bastian Bav,
Louisiana 5-7
Gulf off Grand Bavou
Pass into Bastian Bay,
Liouisiana
Chandeleur Sound N'W
of North Island,
Loulsiana (16 {7,
palronug 1N sample) 214 1
(zulf off Scofield Bayou,
l.ouisiana (1 B. patronus
in sample) 4-8 19

(kg |

9-25-59

9-25-59

9-30-59

Brevoortia
antithz

7-5-50
7-29-09

Gulf of Mexico east of

Mobile 8hip Channel 8] 4
Chandeleur Sound,
Louwisiana, off Cat
Island Channel (9 3.
patronus in sample 2-3 1
Gulf off Little Lagoon,
Alabama (1 B. patronus
in sample} 4 2
{Gulf off Dauphin
Island, Alabama 2-3 2
Chandeleur Sound, N'W
of North Izland,
Louisiana (2 B,
patronus in sample) 3-5 2
Gulf between Mobile
Ship Channel and
Little Lagoon, Alabama 4-7 ¥
IPetit Bols Island,
Mississippi — 2
Gulf off Perdido Bay,
Alabama (1 B. patronus
in sample) 3-5 2
Chandeleur Sound,
WNW of North Island,
Louisiana 2-3 1
(Chandeleur Sound, NW
of North Island,
Lowisiana (16 .
palrontis In sample) 2Ly 1
West of Sand Island
Light off Dauphin _
Island, Alabama a3-4 1

7-30-09

8-4-59

8-19-38

&-21-a0

0-10-59
9-17-59

9-24-59

$4-25-59

10-2-59
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on September 25, 1959, was the first record
east of the Mississippi River. The Chandeleur
locality is about 70 miles northeast of Grand
Isle, but about 120 miles from there by the
seaward route around the Mississippi delta.

Gunter (1945) found B. guntert in brack-
ish-water bays. Later he recorded it from
fresh water in the Mission River of Texas
and listed it as euryhaline (Gunter, 1956),
in which he was followed by Hubbs (1958).
Less is known about the offshore range. Fish
were taken in hauls at 8 fathoms, the maxi-
mum depth known for the species (Table 2).
Simmons (1957) reported B. gunteri as com-
mon in ihe Laguna Madre of Texas at
salinities from 20 to 60 per mille, and un-
common above 00.

Gunter (1945) believed the species was
very common in Aransas and Copano bays,
but possibly the smaller, more numerous fish
were B. patronus. Gunter, however, caught
considerable numbers of larger fish from
which the type and paratypes were selected.
The species is not common in the menhaden
catches from Louisiana and we know of only
one specimen, taken off Isles Dernicres, west
of Grand Isle. The available information indi-
cates that B. guntert 1s more common in Texas
waters than in Louisiana,

Brevoortia smithi Hildebrand, 1941

B. smithi is a fne-scaled menhaden for
which Hildebrand (1948) gave a range from
Beautort, North Camlma to Indian River,
Florida, saying presmnably Indian River
City.” V. G. Springer told us he had also
taken B. smithi from the St. Lucie Estuary,
which empties into the Indian River (coastal
lagoon) about 100 miles south of Indian
River City. S. F. Hildebrand learned later that
B. smithi is also an inhabitant of the Florida
west coast (Suttkus, 1958), but the account
was not published. Suttkus independently
made the same discovery and gave the known
range of B. smithi in the Gulf of Mexico as
Cedar Keys, Florida, to Placida, Florida.
Hall and Gunter have taken small specimens
from the Caloosahatchee River, thereby ex-
tending the range southward about 30 miles.

Gunter (1956) and Briggs (1958) listed the

species as euryhaline.

Suttkus  (1958) was of the opinion that
B. gunteri and B. smithi were widely sep-
arated geographically and resided in the
western and eastern Gull, respectively, with
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both species being overlapped in range by
the more abundant B. patronus. Actually, the
eastern and western Gult species run to-
gether in Chandeleur Sound, Louisiana, the
only known locality where three species of
menhaden may be taken together.

The localities where B. smithi was caught
by trawlers for industrial fish landed at
Pascagoula, Mississippi, are shown in Table
2. Kighteen specimens were taken in Alabama
waters, three in Mississippi waters, and four
in Chandeleur Sound, Louisiana. A catch
made by the Deacorn’s Daughter on Septem-
ber 25, 1959, should be noted particularly
because one B. smitht, one B. gunteri, and
several B. patronus were taken from this load,
which contained more than 35,000 pounds
of fish. The load was not all taken in the
same drag or on the same dav, but the en-
tire catch was made in the same general area.

COMPARISON OF
Brevoortia gunteri AND Brevoortia smithi

A comparison of the measurements and
counts of certain characters for the speci-
mens of B. guntert and B. smithi taken dur-
ing the present study is shown in Table 3.
All the specimens fall within the limits given

TABLE 3.—Summary of some meristic characters and
measurements of fine-scaled species of Brevoortia

[Measurements are expressed as percentage of standard
length. The 25 specimens of B. amithi range from 191 to
257 millimeters standard length, mesn 222.2 millimeters:
the 30 specimens of B. gunfert range from 214 to 264
millimeters, mean 235.6 millinteters. ]

Number of vertebrae

43 44 45 46.. ... . ... Mean
. smithi — I 135 R 45.3
3. guntert 14 16 — —. . . . . . . . e ... 43.H

Number of ventral scutes

28 29 30 31 32 33.............. Mean
B. smith: — — = 8 5 K 31.1
H. gunfer: 1Y 5 4 | N

Number of modified predorsal scales

25 36 37 38 39 40 41 42 43 44 45.... Mean
B. smithi i1 11— — 2 3 1 2 6 4 3.... 41.9
B gunters — 1 2 3 5 9 4 2 2 22— .. 40.0

T.enoth of head

29 30 31 32 33 34 Mean
B. smithi g 12 4 o e e e e 29.8
B, gunterr — — 2 13 12 e S 32.4

Depth of head

2 27 28 20 30 31 32 Mean
B. smitht 3 7 12 3 — — — ... 27.4
B, gunferr — — 1 4 17 7 i.......... 301

Length of pectoral fin

i7 18 19 20 21 22 Mean
B. smith: 1 = 3] o) 2 — e e 19.0
B, guntery — - B 13 6 . 20.3
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by Hildebrand (1948) and Suitkus (1958)
except that one B. smithi from east of the
Mobile ship channel had 44 vertebrae, the
first overlap in this character with B. gunteri
that has been found.

Four specimens of B. smithi, 182 to 244
millimeters in standard length taken in Sep-
tember 1959 by three boats, have not been
examined In detail; three came irom ofl
Dauphin Island, Alabama, and one came
from off St. Petersburg, Florida. All ex-
amples of the fine-scaled menhaden reported
here were adults, and were considerably
larger than the B. patronus generally landed
in the menhaden fishery. It seems that B.
smithi and B. guntert attain a larger size
than B. patronus.

The places of spawning and the nursery
areas of the two fine-scaled menhaden from
the central Gulf coast are unknown. Presum-
ably the fish grow up in a bay or estuary.
Suttkus, however, found no B. gunteri in
Lake Pontchartrain. Gunter and Shell (1958)
found no young B. gunter: in White or Grand
Lakes in western Louisiana, and the present
authors have found neither immature B. gun-
teri nor B. smithi in Mississippi during 2
years of collecting small menhaden. Suttkus
(1958, p. 405) said, “Certainly if B. gunteri
does occur east of Grand Isle it does not fre-
quent the brackish water habitat noted for it
in Texas waters by Gunter (1945). The above
statement is based upon several vyears of
study of Lake Ponchartrain (sic} and adjoin-
ing brackish water areas during which time
many thousands of specimens were examined
and all were referred to the species B,
patronus {Suttkus, 1956). Furthermore, 1
have examined many specimens from Missis-
sippi, Alabama and west Florida coasts and
all prove to be B. patronus.” The fact remains
that the adults of both species have been
found in Louisiana waters east of the Missis-
sippi River, and B. smithi has also been taken
in the waters of Mississippi and Alabama. It
is possible that B. smithi has only recently
moved into the area, but it is more probable
that 1t has been there for a long time and
has only been collected since aitention has

been focused upon menhaden.
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